Hormone- and substrate-regulated intracellular degradation of cytochrome P450 (2E1) involving MgATP-activated rapid proteolysis in the endoplasmic reticulum membranes.
We have examined differences in post-translational regulation between rat liver ethanol-inducible cytochrome P450 2E1 (CYP2E1) and phenobarbital-inducible CYP2B1 using hepatocyte cultures and subcellular fractions, prepared from starved and acetone-treated rats. The intracellular degradation of CYP2E1 was rapid (approximate t1/2 = 9 h) and increased by glucagon treatment of the cells in an isozyme-specific manner, whereas CYP2B1 degradation in the same cells, was slower (t1/2 = 21 h). The glucagon effect on CYP2E1 degradation was abolished by either cycloheximide treatment of cells, indicating the involvement of protein components with rapid turnover, or by lowering of the culture temperature to 23 degrees C. The rapid phase of CYP2E1 degradation was not influenced by inhibitors of the autophagosomal/lysosomal pathway. In vitro experiments with isolated liver microsomes revealed the presence of a Mg(2+)-ATP-activated proteolytic system active on CYP2E1, previously modified by phosphorylation on Ser-129 or denatured by reactive metabolites formed from carbon tetrachloride. Imidazole, a CYP2E1 substrate, specifically inhibited the rapid intracellular degradation of CYP2E1 and also prevented phosphorylation and subsequent proteolysis in isolated microsomes. In contrast, no proteolysis of CYP2B1 occurred under the conditions used. The microsomal Mg(2+)-ATP-dependent CYP2E1 proteolysis could not be solubilized with high salt and 0.05% sodium cholate, indicating the action of membrane-integrated protease(s). Subfractionation of microsomes revealed that the Mg(2+)-ATP-dependent proteolytic system active on CYP2E1 was present in both rough and smooth endoplasmic reticulum. It is suggested that hepatic cytochromes P450 are degraded both in a bulk process, according to the autophagosomal/lysosomal pathway and more rapidly, in a hormone- and substrate-regulated fashion, by a specific proteolytic system in the endoplasmic reticulum, active on physiologically or exogenously modified molecules.